.
Experimental studies of the influence of various entrance channel parameters on the desorption process have already been carried out using beams from heavy ion accelerators [7] [8] [9] [10] Figure 1 shows the distributions measured by E. Baron [12] for the ions used here (Ne, Ar and Kr). analyser (from Ref. [12] ).
At 50 cm from the centre of the chamber there is a slit of variable width (2 to 10 mm). It is mounted on a sliding window which serves as the entrance port of a movable magnet (radius = 0.8 m, Bmax = 1.5 tesla).
The angle of this magnet entrance slit with respect to the centre of the chamber can be set very precisely, so it is possible to accept the beam elastically scattered through a well-defined angle. The beam intensity is controlled by varying the angle (usually 5°). The energy of the beam scattered through a given angle can be calculated classically (elastic scattering) ' and for the small angles used (a few degrees) the energy of the scattered ions is close to the incident energy. Likewise the energy loss in the carbon foil is small ( ~ 1 MeV for 84Kr). Figure 3 shows a schematic diagram of the spectrometer, which has already been described in reference [9] . Detector Dl, which usually measures the time of arrival of the primary ions in order to determine their velocity, is used here to control and adjust the scattered beam intensity before starting an experiment. During measurements this detector is swung out of the beam to the position shown. figure 6 for the three types of primary ions used, neon, argon and krypton. Since H+ , ions are always desorbed abundantly, their emission yield is also given in the figure. The yields for different incident ions are directly comparable. 
PHENYLALANINE TARGET. -This molecule was
chosen since it had already been used in experiments studying the effect of incident ion velocity on desorption [10] . Moreover, thin films of this compound can be prepared without altering its structure, in contrast to most other organic molecules. Figure 8 shows the variation of emission yield for the negative molecular ion (M -H) -as well as for the ions H-and 26-(C2H2 or CN-). were measured recently using a different phenylalanine target. For all these ions (and also Cs+ ... ) there is a qui dependence which is different with Ne, Ar and Kr projectiles. Our results agree with those obtained earlier by other authors [14] [15] [16] for low charge states ( qi 13) and relatively light projectiles. Here the q dependence extends to larger i values and heavier projectiles. The comparison of the yield curves between the three different projectiles shows a larger variation of slope for low charge states than for high ones. Also, at the same incident charge state, the yields increase with the atomic number of the projectile.
However certain ions like H+, C+, NH4 (a fragment from the phenylalanine molecule) behave differently and have yields ya qi n with n -4 whatever the incident ion. A similar observation was made in the experiments at GSI Darmstadt [17] . It probably indicates that these ions originate close to the point of impact of the primary ion, where the radiation damage is large. On the other hand, the atomic ions I-or Cs+, and the organic molecular ions may come also from regions far from the point of impact. The relation between the energy deposited in the medium and the emission from the surface is then less direct, but the effect of the incident ion charge is still clearly present. [12, [18] [19] [20] .
The charge distributions, on the other hand, are more difficult to predict since they can depend on the atomic shell structure of the projectile [20] .
Although such distributions can be measured easily is expected to be reached after a certain distance of penetration. Bohr [24] has suggested a relation between the charge q (x ) and the thickness traversed x : qeq is the final equilibrium charge for the ion considered, qi its initial charge, and K is a parameter which depends on the projectile and the target material, and which can be determined experimentally. However, experimental values of K refer always to the change after passing through a thickness x of material.
The evolution of the charge state inside the material is at present the object of theoretical calculations [25] , which should soon be applicable to the case of desorption in simple materials.
In fact, the influence of the charge state of the ion as it passes through the material is also felt on the surface and the total yield depends in a complex way on the energy loss dE (x ) /dx and therefore on q (x ) as a function of the distance x of penetration. As [25] and the knowledge of the variation of the charge inside the material is certainly needed to explain the different shapes of the yield curves. Calculation using the results of these authors [25] will be published shortly. The ions, neutral atoms, and electrons emitted from the surface are observables which give information about the internal perturbations produced in the material by the incident ions of the beam. It should also be possible to measure in the near future the charge states of ions leaving the surface of the material, since the desorption yield is very sensitive to the charge state.
The experimental set up together with the data acquisition system for this type of experiment constitutes a unique facility for the present study of the interactions between MeV ions and materials, particularly material surfaces.
Apart from the fundamental aspects it is clear that an analytic program using highly charged ions of energy -1 MeV/u is a particularly useful probe for identification of molecules deposited on a surface.
